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(57)Abstract 

PROBLEM TO BE SOLVED: To solve instability in a 
medium/high density portion while maintaining graininess 
at a low density portion which is an advantage of multi- 
valued error diffusion. ^Mlifl>7P^Ei 
SOLUTION: A threshold generating unit 27 is comprised 
of a threshold table which changes in accordance with 
input data to determine two thresholds Thrl and Thr2 
which correspond to the input data, and a quantization 
unit 22 performs quantization using the thresholds Thrl 
and Thr2. When the input data is below A, since a value [ ^ 
of the Thrl differs from that of the Thr2, a total value of 
input data and peripheral error (correction input value) is 
quantized to 3 values, and when the input value is more I i . ^ ' - - L p it^'' 

than A, since the values of the Thrl and Thr2 are ' ' 

identical, the correction Input value is quantized to 2 
values, therefore dots of quantization level 1 do not 
appear. 
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(54) [^q9(z>«ii:] piiiK^^j^. QiiK^^@;&<^r;ia^i^ 



(57) mm 

^ib-r'5)iifit^-:?;u-C^fi£^*v. A:b7^— S^l3^^^&■r 
-52-^<7)SfiiT h r 1. Th r 2 fiT<b$P2 2 
T?ttgl(itT h r 1 . T h r 2 ^fflC^TiT<b$^T^o A 
*-x— ^ A<A^j|lt?ttT h r 1 , T h r 2.(r>m.t^Wktl 

A*T-5'4:S2IS^<D^ttfil (tiiEA*®) 1*3 
filf=a^-fb$*ts A*x-^A<AJSiJi-CI*T h r 1. T 
h r 2<Dfil3&<Pi:-efc*<J!)-e. fSjEA*Mf±2®lca^- 



, C 

J • b o 

■1dJ_ 



4 gg^<:i^ I — ^ 



(2) 



§#19200 2-7 7 6 08 



tka^fZjiynfil (3^n<m) izMi^f-itr ^m^f^^^j 

imi^im 2 ] tanx^^-^ t^x^ < -stzfit or. 

§ c i: ^ ^iS^^ 2 iS©a>iij^}^fi£:^^o 

iirS5g^fiix-^0U'<;K=isi:r«^4bSM$3E<b 

tk,^lcj:ynil (3^n<m) Icfi^^b-T -SMIfeJ^JS^ 
[fS^ai o] «tri5A:ftx-^<7)u^;uc{&i:r^<b 

fz^x*cfc$#atr«^st«7fB«<oii«i^j«^ 

2] mfit<;)#|SgiS@ii«a>A*7^-4J$mM 
ffitfcSfC * y n fil ( 3 S n <m) izR^it^ ^WmJ^^ 

^^-efcoT. |TrfHA*T'-^a>u^;i.fzjsi:-c^^b-r 



:A:^^-K7?fey. fui2:?;a^-h\ X^-^M^- 
1 3KCEa)iirift}^j$:&^o 

S£ik^lca:y nfil (3^n<m) fzfi^ib-T ^a^^^b^ 

a^^bama)^$/h^F <r^zt ^^mt-t^m^^ 1 
3&<m^a)u^;nsi±a)t^. f(riB2oa>a^'fbSfii^— 

Mo 

m^m^ 93 mfiia>^miSiii«<z)A:^^-^^^^ 

i£tJl^lc<J:y nfil (3^n<rn) izm'f-itT ^m=Fit^ 

^nmiz^ijnm. (3^n<m) iza^it-r^m^it^ 
^^m?itzm^mj$.$^mx&'ox. mu7<:hi=-'5^<o^ 
ma^^itb-r-sit^ai^ai^^i. m^xtn'-^izi^ 
cx^it-t^mm^m^L. mmmomtm-ki^trntsi 
^nL»<omm§^^^^t. m^mm^tit=:nmm^mz 



(3) 



^8120 02-7 760 8 



[m^^2 3] tum^mMt^x^ux'ib^t^. itria 

JStfc^lCcfey nil (3^n<m) [zm^ifT ^M^it^ 

$IB^ u fc 3 > e i - Sfe^ix y RTtg'&ia^JS^*!? i& o 

cfc y n ® ( 3 ^ n <m) fCg^^b-T SPlfeJ^J* 

L fc =1 > e JL- ^ ^i^iR y prtg>aiB® & o 

ftrl5A:;^-r-^coJigiii^i:-€-cO^SIij^<DT-^ 

^cfedic. l^^E«^•rsEa0*fflL^ra^=•^br*«1ig* 

=1 > e ZL - H:^ ^ -y- ^ fc tf) CD p ^ ^ A $12® L fc 

=1 > tf ^i^ia y nrtg^siH^idii*, 

[O O O 1 ] 

i^mcDmr^^mi^mi :^mmit^ u— »f-^y> 

[0 0 0 2] 



m?5:^2fil<bilfillxK;!.$tb^-r'5ci:lz«fcy. :St^ • 
^■t^^m «^¥8-2 4 3 38#i^ffl$#ili) . « 

h o Jtc 5 z <t ( c ^ S T- <7 X ^ (D ^ ^ ^ itf -5 ^ 
^ (!^rr^2 6 6 2 4 0 2#^#^) JtCifA^fc^p 

[0 0 0 3] za>^mfi£tfe^$3fiija±ic|£5i 
mmj&^0m^^m (o^y. a^^b^JiKDSiziT^-^ 

^ysm (!^l^m2 8 5 1 6 6 2-^^#K^) . Xtl'r—'^ 

u^;nzj£ crSlfil&t^fi^^b U'^^KOggSaSSH^gi^ 

;u^^i!i$-B--s^a^ mmw- 1 1-25235 4-^^^ 

[0 0 0 4] 2m^^ffiti[a>ii^. K':;KDON, OF 
[0 0 0 5] 

§tj^mziBL^xtti^iz^mx^^o 
[00 0 6] ;$;^^<Dawii. ^mm^&nom^x^ 

[O 00 7] 

U/<;ufzj:oTil{i&$»b$l±. iij«a)^SMSBr*l*/Jx 
-^^KDK-^ ha>«^«6^$«<-rsci:icj:y. ll«a) 

[OOO8] 3|5:iRI5§-e(±. ^^ilM«7^— ^ U-^^UCfS 

i:T^^S£tfe<Diifii$mb^-e-^ci:ici:y. w^(r>^ 



(4) 



^ga20 02-7 7 60a 



[0 0 0 9] ^^mvit. f^^mmt't(Dmm<o'f—^ 

[001 ol :^mm-^lts 'f-'^i^^JVf^:K^<f3:^iz 
[0 0 1 1] :^^mX'lt. Bff^O)^— ^ UK;UKl±T?(i 

[001 21 afii<X)^<b$SPgWfc-r^c: 

[0 0 13] ^^mx'it. mmcoi^mi-^rsi^xm^m 
mt^-^ [y^ji\ziic^cx^ift^mm c\^t. ^mm 
fii) ^m^-r^ztiz^i), mmco^WLizinLxMLmtj: 

[G0 1 4] ^m^xit. ij«iX'yi?aiTfi±@^sfii$ 

S^-r^C^:(::J:yfi|fift1£(0&l^]ii«$}^^L. M^O 

V ^;gjjT?fi^i&gni$s«-r s c i: (c cfc y isjgit^ 

[001 5] i]ilia>x^^-c(i@^ii1ii$ 
ss^-r^^^r^j^yi^jgittcosi^iiiift^j^^L, ®«<o 

[0 0 16] s^^^-^ii. m^<oi^mz\^cxmsmm. 
ISO gg^b^ -e^fiisa) t ^® « $ j^^-r 5 o 

[001 7] :i$im^X\t. ®<fe<Dx^e?jg-&l\3&t>:#< 
<i:-5«loT. SEa^^Mco^^b(DS^l^*/^*<■rSzi: 

l^x»vS?gP4:a)«iy«l*3y-e3SlDSa)<tt^ 

[0018] h\z.:^^^X{^. ai*^— K(cs&i:r^ 
I!ignia?a&^b<z>ig^i^^«iyfiiitsci:icj:y. ^tfj* 

[001 9] 

ffii%-C:a^wi^iji^-r'6a SI 91*. :!^%mt<mmtsth 
30)7*5;^ ®«iSfe«^i»y^®i:u-c<ox:t 

■V-j-4 0 0t. M«mi36filit LTOU— tf:^y >^3&^t» 

is^^mms-u^mA. 1 1 ^mj^ir^^-r-So 

^CDSl^3te«^S^— 0 3-5 O 5fcJ:l^U>X5 



o 6 LTS^^ai y -b 5 0 7 fc^fit-r * i: * 

13, ^,e9^>^5 O 2&l/S^— ^5 O 3-5 O 5<D3^ 

saic*yiim^^^Lrjiifii(7)®{feit^$^^isy. m 
mwjtciin&m-^ic^^-r^o ss^siy-b^-y— 5 0 7r' 

[0 0 2 0] :^y>4i4i iizfcL^-cii. SJfe^StL 
Tfl>S#3li«^3fe^3.~*v hA^&3S:-5S$a^3£M5 o 8 

±.um^m^^%m^\zn.^y.xmi%m^ii,i3i^^ 

«q^tf^3fe<*K^i^5 0 9fcg3tLrJl?|]ij^ 
(cm Lfc?t#^aifl^$tT 9 w t J; y ^mm^^J^JS 
■r-S* S#a^^^at^^-»:; h5 0 8li, i<t#(*U-if^ 
%atSSIl^(i|lfi|S'e±IBlij1ftm#l=<»: y USD LTSttm'^ 

3t^i§]fe^®^5 1 o(c<t yisfRi^SLr f /a u>x 

&i;Sl^5^-5 1 1 $^hLT«3fe»K^A5 0 9--S 

[0 02 1 ] ^3fet*:K^A5 O 9I±, ^SlSPrc J: y 

■c<z>^m»5i 2fzj:y-«(z^m*4xfcS&i=. 

-So Z<^^5fe<*K^A5 0 9±a)IISm«lis 
5 1 3(zj:y^«$;h,r h:^— «i:36:y. ^fc. 
)!)^t»JS:-SS^tt3&<ll«<D^&JffiSP5 1 4-5 1 8. ^^L 
J&i|8fi|S5 1 9<Dl^-r*t6^3SrkeiUS?A hP— ^5 2 0-^l& 

[0022] UvXhn— 75 2 0lilS3tl*K^A5 0 

U. Wm^J\^ h 5 2 1 tt^:^m3g*^t>S:¥/^-<TXA^^ 

/<;Uh5 2 l(=J:y«2|**tT5£«ai5 2 2»zJ:y 

-«3&<^3t**v, h u-f 5 2 3-^=1 e-fc ursfuj 

*n-So S3fei*K^A5 0 9l*. h:^— IfelE^ft 

t::^ 'J-->y^a5 2 4lc^ y^ 'J-->y$*tT^ 
mS5 2 5frJ;y^a^tL. 25liCDiil<ft}^J$I&^frfiS^ 

[o o 2 3] @ 1 ri^^/u|g:i:«Sia>iiiill«viigiia)4i 

fift^s^-To ii««i3B»tt. a*^3»y^-^$fliiE-r-5x 

^t-^^t^^^ CC D 1 -egl^lRofce O O d p i (Z>T:^ 

p y ^— ^ ^ A G c 2 cfc y 7^—^ u^;KDias^n 
do 23?i^-eAD^^3iCct y, ^i^^^<7)7':^p^^^— ^ 
*i®sfe^fcy8b i t fl>7^i;^;ni(w^giL, *>x— 

[002 4] mi>T. ^>r;U^*QS5^fT-Po 
li. Sg^Uiyi::c*:or^i:*iiI«(Dliim$^jE-r-SMT 



(5) 
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iE7^^T^o m^i^^^r^mmme^^iK i K-vh^fc 
ystb i t <D7^-^ic^^Lr2im-r^o ^o^fe. ifem 

[0 0 2 5] 2fef=. li«l5>J5ljBi3efiiII=-3l^TBl9B-r*o 
[0 0 2 6] C(7)5^^1t^t*. 4^r^iS«lSSP8I=i^^, 

[0 0 2 73 ^<7>fi^^b$fT^m 

[ O O 2 8 } @ 2 fi. «&3lE0;)mM«&ticAl3e(Dm$^ 
-r. m^«KtkflViiri^|iS^@^'r-^ 2 O $ilfil2 2 

3 tSl^x— ^ 2 0 i:a>^2 4 ^-eCDjiISa)^^2 5 t 

li$Aix2i. iiii2 2^:it«^Lr'ea)iiiiiga>aiAiiS2 

^jEA:^fiI<T h r 1 0 
T h r 1 ^^jE A*fit< T h r 2 <0 
Thr2^«IEA*fil Ot^ 

[0 0 3 4] A*-r--^35<A*i?Stftt. ThrltTh 
r 2a)fil;&<^^i:5fci^i. lijEA^fit(±3 fitlcfi^jb* 

A^AiaJi-eiiT h r 1 «t T h r 2 <DfiI;!)<f^ ClC^C-Sfc 

A. «iEA*fili*2<Sfca^<b$tt, g^^bu^yno) 

14, X^'r-^t^X^ <tSi^lZ^r>XT h r 1 i: T h r 
2<D^*</h*<3&Sfc«ft, A*7^— ^*<Afz3fi<35:^tz 
ottra^-fbU^VH <Z) K-;; h<7>m^A^WJ$^]^^^. A^ 
■7^— ^i*<Alz)S:-Sta^<bU^;n cD K*v hf4i±J:tF^H 
ts:<^^a Lfc*<c»r. A:^iij«a>PgiS^^b(c*^Lr& 

coo 3 5] g!8li. 2^|l^£^J(zfcNt^ K'V hOJ^^flJ 

^^^Lfc^o-cfe-So fe-su^yu (B) JU-ta>A;b7^ 
ibU'<;u2a)K»:/ h*«m***L^o a^t^— 4» A!a±.-e 



UK;uo-2fr}*-r$ai*M^-etL-r*io (K-yhOF 

F) , 12 8 (0»l^lfi/h'9--rX(D K^:/ h) , 2 5 5 
X\1iiXV-^X(0 K'v h) ir-r^t. A*7^-^ U'<;i.36< 

1 2 8^'e(iaT<bU'<;H (Di9^A<iii!raL (jgSA^ii 

2 8'(*R^iti^^JU^(om'^t<^ oo%fcj&s. 

A*7=— ^ U'<;UA<1 2 8-2 5 5*-CI4a-7-^bU'<;U 

io5Si|^3&<^'>LraT{bU'<;u2<Diil^*«itj!niL (jg 

X(0 K»v hjat^iiiin*-t±S) . K'h'T—^ u^;u2 5 5 
■efiT{bU'<;U2(Di>J^3b<l O oyoirJ&r-So cl<7>J:-5 

[0 0 3 0} :$:^^-ei4. /jv ^ (r>^^m^^vm't 
[003 1] iMW8^^'> m^\%. %n^<r>mmm<r> 

m$^-r. gl2a)|g^^t)t«&3S(D^^lz. $€>l::il1it 

[0 0 3 2] JsJiT. 3^s^cfiT^b•r'5i3l'&lc-:?l^r. n 

Jfe^l ^ift^-T'Sp @4<DiifiI^^gP2 7r*tt. 0 5<D 

cfc 5 icA^-r-^ i:r^<b-r-6Sfli7^-^;u^^i^ 

r, A:^-x— 5'iC*tjS-r5 2oa)iifilT h r n , Thr 

2 -So COaUT h r 1 , T h r 2 ^ffll^rg 
T4b$^T5. 

[0 0 3 3] A*7^-4ii:S5Zl^^<D^ffm (ISIT, tt 
iEAAffi) ^eiM^it^L, 

t# £13:^=0 (MT^bU'<;uo) 

tti:ft=l28 (a^ibU^yn) 
m*=2 5 5 (aT^bU'<;u2) 
tta^^b i^^ivo ta^^b U'<;u2 0) 2 ffilzaT^b**^ 

So 

[0 0 3 6] ttoT. S3<D.*:a(C. g^^b U^;H (7) 
ha)ill^6<1 O 0%t^-5ZtA<n»:L^<7>■e. 

[0 0 3 7] A(Dgfc£u^;K*. -Wittf. eoicis^r 

SCirlCcfcy, aT^bU'<;H (DK'V N<7)lfc:^%^i?^ 

0 0%lc3B:-&a>^R&ih-r'5/c«). a^F-^b^ 
'<yn(Dtfi*M (*|gife«-c(ii 2 8) jjcssi-efc-sct 

[0 0 3 8] aiS«^SP2 7-effll^SSIfil7^— t^^I^tL 

riiss, ^7tz:^t-4,a)-etf^filco^^^#.5::<h*< 
r-^-So serMi. xh r i a)fiStt^^b^i±-rtc, xh 

r 2(Dfil$AJsl±-t?(iT h r 1 P CfiU^J^:^ J: 5 
ib^-a-TU^^o C<OJ:aiCT h r 1 (Ofiltt^^b^-y-JSl^ 
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C003 9] ^fc. mico^oiz^ Xt}^-^ti<iS.l^t 
^(Zf±T h r 1 , T h r 20mt^^iti±r. AlUJiT?!* 

T h r 1 , T h r 2^iz 1 2 8 tT ^mm'r-yji^m 

[0 0 4 0] (SSS&^2) @9ri. :;t:^^a>IIS{S^2(0 

[004 1] mm.mmit. m^\t. m^ oo^oi^^m 
(*) ^^otLfzsxsmmtLx. ^09mn 

[0 0 4 2] *||«E«!lf=fcIt-5 K-y hS6^©SlJ^^SbS 

[0 0 4 3] ^fc. ±IBLy=cfc^lz$tgii}m^^aiijS 

[0 0 4 4] immrns) m^ n*. 5it^59a)iisg^3 

!^S^a:Kai$P3 3i:S^gP3 4A<iEi^I$;h-Tl^^o iHl 

'r-zf)\^xm^^titz.w&(j>mm.^^^2. 9-3 2A<ift 
[fib^K. 3«^»3 4ii]iitta>4$fK&f=f:&t:riBfil7-:7 

TA:*-7^— fcMl6-r « 2 OOBIfilT h r 1 , T h r 2 

[0 0 4 5] iiI^a)x^:/e?fi<Dtf^(i. 01 2 (a) ^ 
(d) ic5t-r4^iR!<0 5x5iii^(Dfilt5^:7-r>u^*ffl 

$SlC4®|lga)X':;i?UK;i.$S^^-r«o X'yi;u^;u 
Ic . X 'V V o *<x vjg^ t ^oj/Jx ^ 

CO^SSP. X'vi?UK;^3;^)<X>>vJg^L^<D:^^l^]iJ<& 
X i/gp fj: ^ «fc a I^SiI y f>f It -So 
[0 0 4 6] C:<OJ:5rc3iS*4ifcx-;i?U^;KcJ: 

y. s«^^3 4(iS'?-fbiiii$^£-r'&fc«b0[)iiii7- 

(SlfiSa6^«P2 9-3 2) $s^-r-5. Mt^-:? 

;Uf±Sl 3-Sl 6<04S3S3&<fflS**t. X»v$^^^;U 
0 (M^^SSP) TMiSi 3. X«:;i;uK;n -eiiSl 
4. X':;i;uK;U2t?l*@l 5. x->i;u/<;U3 (M^ 



^ l^ A<X ^ if A :^ ^— SI icJtt- 5 iHitOSeSfl $ 
< 75: y . X \^^)\^X\tX-h^—^ i^n 

>U$fflU^r. A*Ti^— ^l3j*lS:-r*2O(0iimTh r 
1, Th r 2*Sfe^L, Hffl^l tWi^a>m=f-^t^ff 

[0 0 4 7] *ll«5«9a)<fc3t=. UftCDX^i^S'&tMC 

cfcorSfilx— :^;u$«y^^'S::i:»3«ky. H^cdx 

-;5?U^;u$4SKA:LrL^Sa)T?. lii«<Dx 
¥S^-e/hK^> h<z)^^Sij^A<^pgetifz^yg^:by. x 

[0 0 4 8] ;*;||fiEfW-ei±. iii«<o^«tat Lr±® L 
-r^;ii:i::cky, -iifjgjgs^cDSs 

[0 0 4 9] *ll«6Wlctei^r4,SeJ6«!l2i:|^ 
5ig@lfea)A*^-^Ofit<Dftt)yic, ;^B®* 

[0050] immm^) m-\ 7it^ ^mmommm^. 

fl!>ftt?yj:iU1^3^-K*tS»3 53b<|gltfe:h,> Ji^**t 
fca*^-RzJ:o-C. S«fi?3 4ttfflffix-:?;b$«I 

(^{1^^SP2 9-3 2) ^^ygi^. 'tcomm.'r-y 

;i'$ffiU^rA:^7^— ^l:r>^*&'r'5 2oa)ilfi&T h r 1, 
T h r 2$3^^-r«o 

[005 1] m*^— Kit SSP 3 51*. ZL—tf—lZ^-D 

■c^f^/<:^;^^^:if6^to}S3^**l.-64.^D^?fcy, 

[0 0 5 2] Z<Offi*^-KICj:or. ig«^SP3 4l4a 

1fi^-:?;i. (afi&«^Sli2 9-3 2) $s«-r«o -W^l 

li. :¥S^-KTM4S1 3. iSt^^-KTMiSl 6. X 

^ ■ ^a^— K"et*s 1 4. ffigij^s^— K-ciigii 5 

^ ' ^igSSlia)/hK':; ha)^^^fflJ^. S^LfcBi«$ 
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[0 0 5 3] :$:mmm{zt^^^xtmmm2tf5\m\z. ^ 
^. 

[0054] immmsy m^Ltzmmmi'-^mm4 

•r-"5»5 0JtflT-r?l*4M. AAx— ^SOJaAJtl 5 0?|c 
Co 0 5 5] ti&oT. t*=;MS»icfcit^S^=^^bu^;n 

A*7*— 1 5 0Ja±lZfcl^rt.Th r 3i:Th r 2 
(=Th r 1 ) ^-Wl.tS^fS:i\^^^—yj]^^mi'^itl\t 

[0 0 5 6] ±m^mmmiz^m(Df<=pj^-^. mm^ 

[CO 5 7] *«iHI*V7 h'!7n:TCCj:ortp|g 

[OO 5 8] 

(2) 5^ Lx/<;uA<:^#<^i:^|-tJ£oT. /hK->h<0 
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